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PRINT DATA

(57) The invention relates to a print data generation
device (PC) that generates print data to be used in print-
ing color materials onto a print medium on the basis of
image data. The print data generation device includes a
medium color obtainment portion that obtains color infor-
mation on the print medium; a color material reduction
information obtainment portion that obtains color material
reduction information on the basis of predetermined color
correction range information including the color informa-
tion; a corrected color material level generation portion
that generates a corrected color material level on the
basis of the image data and the color material reduction
information; and a print data generation portion that gen-
erates the print data on the basis of the corrected color
material level.
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Description

BACKGROUND

1. Technical Field

[0001] The present invention relates to a method of
generating print data to be used in printing color materials
onto a print medium on the basis of image data, a print
data generation device that generates the print data by
the method, and a printing apparatus including the de-
vice.

2. Related Art

[0002] To date, printing apparatuses (ink jet printers)
that print color images by ejecting inks onto fabric prod-
ucts (print media) such as a T-shirt have been known. In
such printing apparatuses, for instance, JP-A-
2007-288773 describes the following technique (print da-
ta generation device). If the background color of a color
image (e.g., yellow) is the same color as a base color
that is the color of the print surface of a print medium
(e.g., yellow), the background color of the color image is
set to be a transparent color so as not to be printed. Since
the background color of the color image is not printed,
the amount of an ink (such as the amount of a yellow ink)
used in printing the background color decreases.
[0003] However, in the technique (print data genera-
tion device) described in JP-A-2007-288773, if the back-
ground color of the color image is the same color as the
base color of the print medium, it is possible to reduce
the amount of the background-color ink to be used but
not possible to reduce the amounts of inks to be used in
printing colors similar to the background color. That is, it
is possible to reduce the amount of an ink to be used in
printing an input pixel having a shade value (such as an
RGB value) equivalent to that of the background color,
among pixels making up the color image, but not possible
to reduce the amounts of inks to be used in printing input
pixels having shade values close to that of the back-
ground color. With regard to these points, the technique
(print data generation device) described in JP-A-
2007-288773 can be further improved for reducing the
amounts of inks to be used in printing.

SUMMARY

[0004] An advantage of some aspects of the invention
can be achieved as the following application examples
or embodiments.

Application Example 1

[0005] A print data generation device according to this
application example generates print data to be used in
printing a color material onto a print medium on the basis
of image data. The print data generation device includes:

a medium color obtainment portion that obtains color in-
formation on the print medium; a color material reduction
information obtainment portion that obtains color material
reduction information on the basis of predetermined color
correction range information including the color informa-
tion; a corrected color material level generation portion
that generates a corrected color material level on the
basis of the image data and the color material reduction
information; and a print data generation portion that gen-
erates the print data on the basis of the corrected color
material level.
[0006] The print data generation device in this appli-
cation example obtains the color information on the print
medium, and obtains the color material reduction infor-
mation on the basis of the predetermined color correction
range information including the color information. The
print data generation device generates a corrected color
material level on the basis of the image data and the color
material reduction information, and generates the print
data on the basis of the corrected color material level.
That is, in this application example, image data whose
color range includes the color of the print medium and
colors similar to the color of the print medium can be
corrected. This can reduce the amounts of inks to be
used in printing input pixels having shade values (color
information in a multidimensional display color space)
close to the shade value of the color of the print medium.

Application Example 2

[0007] The print data generation device according to
the above application example further includes a storage
unit that stores the color material reduction information.
[0008] In this application example, under printing con-
ditions similar to prior printing conditions, similar process-
ing can be omitted.

Application Example 3

[0009] The print data generation device according to
the above application example further includes a display
unit that displays the print data generated by the print
data generation portion.
[0010] In this application example, the degree and re-
sult of the correction can be judged without actual print-
ing.

Application Example 4

[0011] In the print data generation device according to
the above application example, the color material reduc-
tion information obtainment portion obtains the color ma-
terial reduction information on the basis of the predeter-
mined color correction range information specified in the
display unit.
[0012] This application example increases flexibility in
the predetermined color correction range information and
flexibility in reduction of the amount of an ink.

1 2 
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Application Example 5

[0013] In the print data generation device according to
the above application example, the color material reduc-
tion information obtainment portion obtains the color ma-
terial reduction information on the basis of color material
level reduction degree information and the predeter-
mined color correction range information including the
color information, and the color material reduction infor-
mation obtainment portion obtains the color material re-
duction information on the basis of the color material level
reduction degree information specified in the display unit.
[0014] This application example increases flexibility in
the color material level reduction degree information and
flexibility in reduction of the amount of an ink.

Application Example 6

[0015] In the print data generation device according to
the above application example, the color material reduc-
tion information obtainment portion obtains the color ma-
terial reduction information on the basis of a transfer func-
tion for correcting a shade value in the predetermined
color correction range information, as the color material
level reduction degree information.
[0016] In this application example, the color material
level reduction degree information is more easily ob-
tained, and the amount of an ink is more easily reduced.

Application Example 7

[0017] In the print data generation device according to
the above application example, the display unit displays
a plurality of the corrected color material levels pre-gen-
erated such that any of the plurality of the corrected color
material levels is selectable.
[0018] In this application example, since any of the pre-
generated corrected color material levels is selectable,
the amount of an ink can be more easily reduced.

Application Example 8

[0019] The print data generation device according to
the above application example further includes a display
color space conversion portion capable of inter-convert-
ing the image data in a predetermined color space and
image data in a space different from the predetermined
color space.
[0020] In this application example, the print data gen-
eration device includes the display color space conver-
sion portion capable of inter-converting image data in a
multidimensional display color space and image data in
another multidimensional display color space. Thus, print
data from which the advantageous effects described
above are similarly obtained can be generated on the
basis of the image data in the different multidimensional
display color space and the color information on the print
medium.

Application Example 9

[0021] A printing apparatus according to this applica-
tion example includes the print data generation device
according to the above application example.
[0022] This application example can provide the print-
ing apparatus capable of reducing the amounts of inks
to be used in printing input pixels having shade values
(color information in a multidimensional display color
space) close to the shade value of the color of the print
medium.

Application Example 10

[0023] A method according to this application example
is a method of generating print data to be used in printing
a color material onto a print medium on the basis of image
data. The method includes: obtaining color information
on the print medium; obtaining color material reduction
information on the basis of predetermined color correc-
tion range information including the color information;
generating a corrected color material level on the basis
of the image data and the color material reduction infor-
mation; and generating the print data on the basis of the
corrected color material level.
[0024] In the method of generating print data in this
application example, the color information on the print
medium is obtained, and the color material reduction in-
formation is obtained on the basis of the predetermined
color correction range information including the color in-
formation. The print data generation device generates a
corrected color material level on the basis of the image
data and the color material reduction information, and
generates the print data on the basis of the corrected
color material level. That is, in this application example,
image data whose color range includes the color of the
print medium and colors similar to the color of the print
medium can be corrected. Moreover, the amounts of inks
to be used in printing input pixels having shade values
(color information in a multidimensional display color
space) close to the shade value of the color of the print
medium can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings, wherein like numbers refer-
ence like elements.

Fig. 1 is a block diagram illustrating a configuration
of a printing apparatus.
Fig. 2A is a perspective view of a printer of the printing
apparatus according to Embodiment 1.
Fig. 2B is a side view illustrating an inside configu-
ration of the printer.
Fig. 3 is a graph showing an ideal relationship be-
tween a shade value and an ink ejection amount.
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Fig. 4 is a flow chart illustrating a basic procedure of
generating print data.
Fig. 5A is a dot generation ratio table in 2 bits (four
shades).
Fig. 5B is a graph derived from the dot generation
ratio table.
Fig. 6A is a graph illustrating a concept of correcting
the ink ejection amount according to a color of a me-
dium.
Fig. 6B is a flow chart illustrating the concept of cor-
recting the ink ejection amount according to the color
of the medium.
Fig. 7 is a display example of a user interface dis-
played in a display unit by a corrected color material
level generation portion.
Fig. 8 is a display example of a screen in which se-
lection is made from among corrected color material
levels in Modification Example 1.
Fig. 9A is a graph illustrating the concept of correct-
ing an ink ejection amount in Embodiment 2.
Fig. 9B is a flow chart illustrating the concept of cor-
recting the ink ejection amount in Embodiment 2.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0026] The following describes the embodiments of the
invention with reference to the drawings. The embodi-
ments of the invention described below serve as exam-
ples, and the invention is not necessarily embodied by
the following embodiments. It should be noted that the
figures referred to below may be illustrated in scales dif-
ferent from actual scales to simplify explanations.

First Embodiment

Printing Apparatus

[0027] Fig. 1 is a block diagram illustrating an entire
configuration of a printing apparatus 1000 according to
Embodiment 1.
[0028] The printing apparatus 1000 includes a person-
al computer 100 (hereinafter referred to as the PC 100)
as "a print data generation device" and a printer 110 con-
nected to the PC 100.
[0029] The PC 100 generates print data with which the
printer 110 performs printing, on the basis of general im-
age data obtained with a digital camera or other equip-
ment, and transmits the print data to the printer 110 con-
nected to the PC 100.
[0030] Upon receiving the print data from the PC 100,
the printer 110 performs printing on a print medium on
the basis of the print data.

Printer 110

[0031] Fig. 2A is a perspective view of the printer 110.
Fig. 2B is a side view illustrating an internal structure of
the printer 110. It should be noted that in the coordinates

illustrated in the figures, the Z-axis direction is a vertical
direction, the +Z direction is an upward direction, the Y-
axis direction is a front/rear direction, the +Y direction is
a frontward direction, the X-axis direction is a horizontal
direction, +X direction is a left direction, and the X-Y plane
is a horizontal plane.
[0032] The printer 110 is an ink jet textile printer that
prints a desired image by ejecting inks onto a print me-
dium 1 (for example, cloth such as the T-shirt illustrated
in Fig. 2A). It should be noted that the printer 110 may
perform printing on the print medium 1 other than the
cloth. As the print medium 1, paper, a film, a three-di-
mensional object, or various other things can be used.
[0033] The printer 110 includes a printing unit 10, a
transport unit 20, an operation unit 30, and a control unit
40. The printing unit 10 performs printing on the print
medium 1. The transport unit 20 transports the print me-
dium 1. The operation unit 30 operates the printer 110.
The control unit 40 controls all the operations of the print-
er 110.
[0034] The printing unit 10 includes a guide axis 11, a
carriage 12, a print head 13, and a carriage motor 34
(see Fig. 1). The guide axis 11 extends in a direction (the
illustrated X-axis direction) that intersects the direction
in which the print medium 1 is transported (the illustrated
Y-axis direction). The carriage 12 is supported so as to
be in sliding contact with the guide axis 11. The print head
13 is supported by the carriage 12. The carriage motor
34 is a driving force for reciprocating the carriage 12 in
the longitudinal direction of the guide axis 11.
[0035] The print head 13 performs printing on the print
medium 1 by ejecting inks onto the print medium 1 on
the basis of control by the control unit 40. The inks include
a cyan ink (C), a magenta ink (M), a yellow ink (Y), a
black ink (K), and a white ink (W) as the base color of an
image, and these inks are examples of image forming
inks. The white ink (W) as the base color of the image is
used for forming the base of a region where an image
having desired color development is formed without be-
ing affected by the color of the print surface of the print
medium 1 (hereinafter referred to as the color of the me-
dium).
[0036] It should be noted that the white ink (W) is used
also for forming a white image as an image forming ink.
[0037] The inks are supplied to the print head 13 from
an ink cartridge 3 through a tube or the like. Moreover,
images include characters, figures, and symbols.
[0038] The transport unit 20 includes a base 21, a
transport rail 22, a medium supporter 23, and a transport
motor 24 (see Fig. 1). The base 21 moves in the front/rear
direction of the printer 110 (in the Y-axis direction). The
transport rail 22 extends in the longitudinal direction of
the base 21 (in the Y-axis direction) inside the base 21.
The medium supporter 23 supports the print medium 1.
The transport motor 24 is a driving force for moving the
medium supporter 23 in the longitudinal direction of the
base 21 along the transport rail 22.
[0039] As Fig. 1 illustrates, the control unit 40 includes

5 6 



EP 3 086 544 A1

5

5

10

15

20

25

30

35

40

45

50

55

an interface 41, a CPU 42, a memory 43, a head driver
44, and a motor driver 45.
[0040] The interface 41 allows data to be transmitted
and received between the PC 100 and the printer 110.
The CPU 42 is an arithmetic processing unit that controls
the entirety of the printer 110. The memory 43 includes
storage cells such as RAM and EEPROM that make up
an area where the programs of the CPU 42 are stored.
[0041] The head driver 44 drives the print head 13. The
motor driver 45 drives the carriage motor 34 and the
transport motor 24.
[0042] The CPU 42 controls the print head 13, the car-
riage motor 34, and the transport motor 24 via the head
driver 44 and the motor driver 45 in accordance with the
programs stored in the memory 43.

Print Data Generation Device (PC 100)

[0043] As Fig. 1 illustrates, the PC 100 includes a print-
er control unit 101, an input unit 102, a display unit 103,
and a storage unit 104.
[0044] The printer control unit 101 includes a CPU
(arithmetic unit), RAM, and ROM (not illustrated), and
performs centralized control on the entirety of the printing
apparatus 1000.
[0045] The input unit 102 is an information input means
serving as a human interface. Specifically, the input unit
102 is, for example, a port to which a keyboard or infor-
mation input equipment is connected.
[0046] The display unit 103 is an information display
means (display) serving as a human interface, and can
display information inputted by the input unit 102 or an
image to be printed by the printer 110, on the basis of
the control by the printer control unit 101.
[0047] The storage unit 104 is a rewritable storage me-
dium such as a hard disk drive (HDD) or a memory card,
and stores, for example, software operated by the PC
100 (programs run in the printer control unit 101) and
image data to be printed.
[0048] The software operated in the PC 100 includes
general image processing application software (herein-
after referred to as the application) and printer driver soft-
ware (hereinafter referred to as the printer driver).
[0049] Moreover, as a function constituting a charac-
teristic feature of the present embodiment, the printer
control unit 101 includes a correction processing program
that can correct a color material level to be used in print-
ing, in the printer driver. By executing the correction
processing program, correction can be made for reducing
an ink ejection amount, using the color of the print surface
of the print medium 1 (color of the medium). As its func-
tions, the correction processing program includes a me-
dium color obtainment portion, a color material reduction
information obtainment portion, a corrected color mate-
rial level generation portion, and print data generation
portion. These functions will be described later.

Print Data Generation

[0050] The PC 100 as "the print data generation de-
vice" converts image data in a general RGB format ob-
tained with a digital camera or other equipment, into print
data in a CMYKW format in which the printer 110 can be
driven.
[0051] The image data in the RGB format has R(r),
G(g), and B(b) for each of pixels making up an image,
and represents colors by RGB(r, g, b). R(r) is a shade
value corresponding to the intensity of a red color com-
ponent. G(g) is a shade value corresponding to the in-
tensity of a green color component. B(b) is a shade value
corresponding to the intensity of a blue color component.
[0052] The print data in the CMYKW format has C(c),
M(m), Y(y), K(k), and W(w) for each of the pixels making
up the image, and represents colors by CMYKW(c, m, y,
k, w). C(c) is a shade value corresponding to the amount
of a cyan ink (C) to be used (ejected). M(m) is a shade
value corresponding to the amount of a magenta ink (M)
to be used. Y(y) is a shade value corresponding to the
amount of a yellow ink (Y) to be used. K(k) is a shade
value corresponding to the amount of a black ink (K) to
be used. W(w) is a shade value corresponding to the
amount of a white ink (W) to be used.
[0053] Fig. 4 is a flow chart illustrating a basic proce-
dure of generating the print data.
[0054] The printer driver receives image data (such as
text data or image data) from the application (step S1),
and receives the specification of the print medium 1 onto
which printing is to be performed and the settings of a
print mode from a user (step S2). The printer driver con-
verts the image data into print data in a format interpret-
able by the printer 110 (steps S3 to S7), and outputs
(transmits) the print data to the printer 110 (step S8). In
converting the image data from the application into the
print data, the printer driver performs, for example, res-
olution conversion processing, color conversion process-
ing, half-tone processing, rasterizing processing, and
command adding processing.
[0055] In the resolution conversion processing (step
S3), the resolution of the image data outputted from the
application is converted into a resolution (printer resolu-
tion) when printing onto a piece of paper. For instance,
if the printer resolution is specified as 720 x 720 dpi, the
image data in a vector format received from the applica-
tion is converted into image data in a bitmap format that
has a resolution of 720 x 720 dpi. The pieces of data of
the pixels in the image data obtained through the reso-
lution conversion processing are composed of pixels ar-
ranged in a matrix. Each pixel has a shade value of, for
example, 256 shades in an RGB color space. That is,
the pieces of data of the pixels obtained through the res-
olution conversion processing indicate the shade values
of corresponding pixels.
[0056] In the subsequent color conversion processing
(step 4), the image data in the RGB format is converted
into image data in the CMYKW format (data in a CMYKW-
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like color space). The image data in the CMYKW format
corresponds to the colors of inks that the printer 110 has.
Accordingly, if the printer 110 uses inks of five colors like
CMYKW, the printer driver generates image data in a
five-dimensional space in the CMYKW format on the ba-
sis of the image data in the RGB format. The color con-
version processing is performed on the basis of a table
(color conversion look-up table or LUT) in which the
shade value of the image data in the RGB format is as-
sociated with the shade value of the image data in the
CMYKW format. It should be noted that the pixel data
obtained through the color conversion processing is im-
age data having 256 shades in the CMYKW format, which
is represented by the CMYKW-like color space.
[0057] It should be noted that even if the colors of inks
used are CMYKW-like colors, the number of ink colors
is not necessarily five. For instance, printing may be per-
formed with 10-color inks. In this case, image data in a
10-dimensional space in the CMYKW format is generat-
ed in the color conversion processing.
[0058] In the subsequent half-tone processing (step
S5), the data having a high number of shades (256
shades) is converted into data having the number of
shades formable by the printer 110. In the half-tone
processing, the data indicating 256 shades is converted
into 1-bit data indicating two shades or 2-bit data indicat-
ing four shades. Image data obtained through the half-
tone processing is the 1-bit data or the 2-bit data, and
the pixel data of the image data indicates formation of a
dot (existence and size of the dot) in each pixel.
[0059] For instance, for 2 bits (four shades), the image
data is converted into image data in four levels, e.g., no
formation of a dot corresponding to a dot shade value of
[00]; formation of a small dot corresponding to a dot
shade value of [01]; formation of a medium dot corre-
sponding to a dot shade value of [10]; and formation of
a large dot corresponding to a dot shade value of [11].
Subsequently, after a dot generation ratio is determined
for each dot size, pixel data is generated so that dis-
persed dots are formed by the printer 110 dispersing the
dots by dithering, γ correction, an error diffusion method,
or other methods.
[0060] Fig. 5A is a dot generation ratio table in 2 bits
(four shades). Fig. 5B is a graph derived from the dot
generation ratio table.
[0061] The dot generation ratio table is a table in which
a shade value for each pixel included in the image data
(hereinafter referred to as an input shade value) is asso-
ciated with a dot generation ratio or the number of gen-
erating dots for each of the sizes of dots that the printer
110 is to form onto the print medium 1. The dot generation
ratio table is stored in the memory 43 of the printer 110
for each ink color. The sum of the product of an ink ejec-
tion amount for one dot and the number of generating
dots in each dot size is the total ink ejection amount. Fig.
3 illustrates an ideal relationship between the input shade
value and an ink ejection amount.
[0062] In the graph illustrated in Fig. 5B, the horizontal

axis represents the input shade value (0 to 255) indicated
by the pixel data. The left vertical axis represents a dot
generation ratio (0 to 100%). The right vertical axis rep-
resents the number of generating dots (0 to 4080). If all
pixel data corresponding to a unit region in the print me-
dium 1 indicates an input shade value i, the dot genera-
tion ratio at the input shade value i represents the ratio
of pixels (e.g., n pixels) in which dots are formed, among
pixels (e.g., 4080 pixels) belonging to the unit region (e.g.,
the ratio of the pixels is (n/4080) x 100). Likewise, if all
pixel data corresponding to a unit region in the print me-
dium 1 indicates the input shade value i, the number of
generating dots for the input shade value i represents
the number of dots to be formed in the unit region.
[0063] In the subsequent rasterizing processing (step
S6), pieces of pixel data arranged in a matrix are reor-
dered in accordance with a dot formation order in printing.
For instance, if dot formation processing is performed
several times during printing, the pieces of the pixel data
each corresponding to individual dot formation process-
ing are extracted, and the pieces of the pixel data are
reordered in accordance with the order of the dot forma-
tion processing. It should be noted that the order of the
dot formation processing differs depending on a printing
method. Thus, the rasterizing processing is performed
according to the printing method.
[0064] In the subsequent command adding processing
(step S7), command data appropriate for a printing meth-
od is added to the data obtained through the rasterizing
processing. Examples of the command data include
transport data indicating the speed at which the print me-
dium 1 is transported.
[0065] Transmission of the print data to the printer 110
connected to the PC 100 starts printing (step S8).

Correction of Ink Ejection Amount According to Color of 
Medium

[0066] The graph in Fig. 6A and the flow chart in Fig.
6B illustrate a concept of correcting an ink ejection
amount according to a color of a medium.
[0067] For instance, in the following description, the
color of the print surface of the print medium 1 is black
(RGB(r, g, b) = RGB(255, 255, 255)), and as the color of
image data approaches black from gray, the ink ejection
amount is reduced.
[0068] A shade range (the range of input shade values)
of image data in which the ink ejection amount is to be
reduced is specified. For instance, the range from a gray
shade value of RGB(127, 127, 127) to a medium-color
shade value of RGB(255, 255, 255) is specified. That is,
in this case, a predetermined shade range in each di-
mension of RGB in an RGB-like color space is from 127
to 255.
[0069] For each shade range, how much the ink ejec-
tion amount is to be reduced is specified for the input
shade value, using the color of the medium. For instance,
the reduction can be specified as illustrated in the cor-
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rection curve in Fig. 6A. Fig. 6A is a graph illustrating a
relationship between the input shade value and the cor-
rected input shade value (corrected shade value). In the
correction curve in Fig. 6A, as an input shade value of
127 or above approaches 255, the corrected shade value
becomes 0. That is, the correction curve represents a
function for converting the input shade value into the cor-
rected shade value. Specifically, for input shade values
of 127 and above, the corrected shade value gradually
becomes smaller. Thus, the ink ejection amount corre-
sponding to the corrected shade value (corrected input
shade value) gradually decreases. Similar correction is
made for the predetermined shade range in each dimen-
sion of RGB.
[0070] As Fig. 6B illustrates, the image data in the
RGB-like color space is corrected, and print data in the
CMYKW-like color space is generated on the basis of
the corrected image data. For instance, image data that
changes in the range of gray to black (i.e., image data in
which the input shade value changes from RGB(127,
127, 127) to RGB(255, 255, 255)) is corrected to be im-
age data in which the input shade value changes from
RGB(127, 127, 127) to RGB(0, 0, 0). The ejection amount
of the black ink (K) in the CMYKW-like color space cor-
responding to the corrected image data changes from
the ejection amount corresponding to RGB(127, 127,
127) to the ejection amount corresponding to RGB(0, 0,
0) representing no ejection of the ink.
[0071] The following describes functional portions that
the printer driver (see Fig. 1) includes for performing the
above correction processing. The functional portions are
a medium color obtainment portion, a color material re-
duction obtainment portion, a corrected color material
level generation portion, and a print data generation por-
tion.

Medium Color Obtainment Portion

[0072] The medium color obtainment portion obtains
the color of the print surface of the print medium 1 (the
color of a medium) as medium color information in a mul-
tidimensional display color space. Specifically, the mul-
tidimensional display color space is, for example, an
RGB(r, g, b) space. The medium color obtainment portion
obtains the RGB(r, g, b) data of the color of the medium
from a user via user interfaces that are the display unit
103 and the input unit 102. That is, if the information on
the color of the medium is known, the user inputs the
information on the color of the medium (such as RGB(r,
g, b) data) as the medium color information via the input
unit 102. If the information on the color of the print medium
1 is unknown, for instance, as Fig. 1 illustrates, a color
measurement device 60 connected to the PC 100 (input
unit 102) may measure the color of the print medium 1,
and the obtained result may be inputted by the input unit
102 (transmitted from the color measurement unit 60 to
the printer control unit 101). Color Material Reduction
Information Obtainment Portion

[0073] In the multidimensional display color space the
same as that of the obtained medium color information,
the color material reduction information obtainment por-
tion determines a shade value range to be corrected for
each dimension in the multidimensional display color
space, as "predetermined color correction range infor-
mation including the color information". Specifically, the
color material reduction information obtainment portion
instructs the user to specify the shade value range to be
corrected, via the user interfaces.
[0074] Subsequently, the color material reduction in-
formation obtainment portion determines an association
between the input shade value and the corrected shade
value in each range. Specifically, the color material re-
duction information obtainment portion instructs the user
to specify color material level reduction degree informa-
tion for correcting the input shade value (color informa-
tion), via the user interfaces. The color material reduction
information obtainment portion generates color material
reduction information on the basis of the color material
level reduction degree information and the predeter-
mined color correction range information including the
color information.
[0075] There are various ways of specifying "the pre-
determined color correction range information including
the color information" and "the color material level reduc-
tion degree information". The following describes some
examples.
[0076] Fig. 7 is a display example of a user interface
displayed in the display unit 103 by the color material
reduction information obtainment portion.
[0077] The color material reduction information obtain-
ment portion allows the display unit 103 to display the
predetermined color correction range information in each
dimension so as to be specifiable and to display the color
material level reduction degree information for correcting
the color information of the predetermined color correc-
tion range information so as to be specifiable. That is,
the user can specify "the predetermined color correction
range information including the color information" and
"the color material level reduction degree information" by
inputting to the input unit 102, while viewing information
displayed in the display unit 103.
[0078] In the example in Fig. 7, the R(r) axis in the
RGB-like color space is specified. For instance, the user
can specify the positions of icons A, B, C, and D by drag-
ging and sliding the icons with a mouse or the like of the
input unit 102.
[0079] Specifically, the start point of the predetermined
color correction range information including the medium
color information can be specified by sliding the icon A.
The end point of the predetermined color correction
range information including the medium color information
can be specified by sliding the icon B. It should be noted
that if the end point is not specified, the end point is the
medium color information.
[0080] Moreover, the corrected shade value in the me-
dium color information can be specified by sliding the
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icon C. In an example of the case where the corrected
shade value in the medium color information is not 0 (ze-
ro), a small amount of ink is ejected even in a region
having the same color as the color of the medium, for
reducing the unnaturalness of print image caused by the
correction.
[0081] The correction curve of the corrected shade val-
ue from the start point to the end point of the predeter-
mined color correction range information can be specified
by sliding the icon D. For instance, as Fig. 6A illustrates,
if it is necessary to decrease the corrected shade value
from the start point toward the end point, using the func-
tion of the power of the input shade value, the value of
the power can be intuitively changed by sliding the icon D.
[0082] Likewise, "the predetermined color correction
range information including the medium color informa-
tion" and "the color material level reduction degree infor-
mation" are specified in each dimension in the multidi-
mensional display color space. That is, in the RGB-like
color space, the pieces of information are also specified
for G(g) and B(b).
[0083] The color material reduction information obtain-
ment portion obtains "the color material reduction infor-
mation" from the specified predetermined color correc-
tion range information including the medium color infor-
mation and the specified color material level reduction
degree information.
[0084] In the present embodiment, the color material
reduction information is generated for each of R(r), G(g),
and B(b). However, after setting the color material reduc-
tion information on the color information of one color, the
same color material reduction information may be set to
the pieces of color information of the other colors. More-
over, in the present embodiment, the color material re-
duction information is obtained using both "the predeter-
mined color correction range information including the
medium color information" and "the color material level
reduction degree information". However, as a way of ob-
taining the color material reduction information, the user
may specify one of the pieces of information, and the
other may be automatically specified.

Corrected Color Material Level Generation Portion

[0085] The corrected color material level generation
portion generates a corrected color material level on the
basis of image data and the color material reduction in-
formation. The corrected color material level represents
a color material level corrected on the basis of a relation-
ship between an input image and medium color informa-
tion.

Print Data Generation Portion

[0086] On the basis of the generated corrected color
material level, the print data generation portion generates
print data by performing the half-tone processing or other
processing.

[0087] Moreover, the print data generated on the basis
of the corrected color material level may be displayed in
the display unit 103 as a preview image.
[0088] In this case, for instance, the display unit 103
displays the preview image that changes as the icons A,
B, C, and D are slid, in accordance with the information
in Fig. 7. Thus, the user can visually recognize the mag-
nitude of the impact of the correction.
[0089] As described above, the following advanta-
geous effects can be obtained with the print data gener-
ation device, the printing apparatus, and the method of
generating print data in the present embodiment.
[0090] The PC 100 as the print data generation device
obtains color information on the print medium 1, and color
material reduction information that includes predeter-
mined color correction range information including the
color information. Moreover, the PC 100 generates a cor-
rected color material level on the basis of image data and
the color material reduction information, and generates
print data on the basis of the corrected color material
level. That is, in the present embodiment, image data
whose color range includes the color of the print medium
1 and colors similar to the color of the print medium 1
can be corrected. This can reduce the amounts of inks
to be used in printing input pixels whose shade values
(color information in a multidimensional display color
space) are close to that of the color of the print medium 1.
[0091] Accordingly, in the present embodiment, it is
possible to prevent the degradation of print quality while
reducing the amounts of image forming inks to be used
in printing.

Embodiment 2

[0092] The following describes a print data generation
device, a printing apparatus, and a method of generating
print data according to Embodiment 2. It should be noted
that identical reference signs are used to designate the
same structural elements as those in Embodiment 1, and
overlapping explanations are omitted.
[0093] In Embodiment 1, as Figs. 6A and 6B illustrate,
an ink ejection amount is corrected (reduced) according
to a corrected color material level for adjusting the cor-
rected shade value for the input shade value in image
data in the RGB-like color space. That is, the image data
is corrected prior to the color conversion processing.
However, the image data is not necessarily corrected
prior to the color conversion processing. In Embodiment
2, the ejection amount of each ink corresponding to the
CMYKW-like color space obtained through the color con-
version processing is corrected. Except for this point, the
methods of generating print data in Embodiments 1 and
2 are similar, and the print data generation devices and
the printing apparatuses in Embodiments 1 and 2 have
the same configurations.
[0094] The graph in Fig. 9A and the flow chart in Fig.
9B illustrate the concept of correcting an ink ejection
amount in Embodiment 2.
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[0095] The graph in Fig. 9A illustrates an example of
the relationship between the input shade value and the
corrected ejection amount of an ink (hereinafter referred
to as the corrected amount of the ink). In the illustrated
correction curve, as an input shade value of 127 or above
approaches 255, the corrected amount of the ink be-
comes 0. That is, the correction curve is a transfer func-
tion in which the input shade value and the corrected
amount of the ink are associated. The corrected amount
of the ink is determined by multiplying the amount of the
ink prior to the correction by a correction coefficient de-
termined by the transfer function.
[0096] That is, in the print data converted in the
CMYKW-like color space, the ink ejection amount is cor-
rected for the input shade value of each ink color. The
transfer function (correction curve) for making the cor-
rection is preset for each ink color by a method similar
to a method using the user interfaces described with ref-
erence to Fig. 7, or other methods.
[0097] The following describes the procedure of cor-
recting ink ejection amounts. As the flow chart in Fig. 9B
illustrates, like the conventional method, the color con-
version processing is performed on image data in the
RGB format with a LUT table to obtain data in the
CMYKW-color like space. Subsequently, the obtained
data CMYKW(c, m, y, k, w) is converted into corrected
data CMYKW’(c’, m’, y’, k’, w’), on the basis of which the
corrected amounts of the inks are to be ejected. The
ejected ink amounts can be reduced by printing in ac-
cordance with the corrected print data CMYKW’(c’, m’,
y’, k’, w’).
[0098] Advantageous effects similar to those of Em-
bodiment 1 can be obtained also with the print data gen-
eration device, the printing apparatus, and the method
of generating print data in the present embodiment.
[0099] It should be noted that the invention is not nec-
essarily embodied by the above embodiments, and the
above embodiments can be modified or improved in var-
ious ways. The following describes modification exam-
ples. Here, identical reference signs are used to desig-
nate the same structural elements as those in the above
embodiments, and overlapping explanations are omitted.

Modification Example 1

[0100] In Embodiments 1 and 2, for instance, as Fig.
7 illustrates, the color material reduction information ob-
tainment portion obtains the color material reduction in-
formation from the color material level reduction degree
information and the predetermined color correction range
information including the medium color information. How-
ever, the color material reduction information may be ob-
tained in other ways.
[0101] Modification Example 1 is a modification of the
print data generation device (PC 100) of the printing ap-
paratus 1000. In the PC 100 in Modification Example 1,
the color material reduction information obtainment por-
tion allows the display unit 103 to display pre-generated

corrected color material levels so that any of the pre-
generated corrected color material levels is selectable.
[0102] The corrected color material levels are pre-
pared in advance for a range of medium colors and re-
duction degrees of ink in this embodiment. A user can
select a color of the print medium 1 onto which printing
is to be performed from among a list of typical colors. For
each selectable medium color, the reduction degree of
the ink is set to be, for example, one of three levels: high,
intermediate, and low. The effect of each reduction de-
gree of the ink for each selectable medium color can be
evaluated beforehand by, for example, performing actual
printing. Thus, appropriate corrected color material levels
corresponding to the three levels are prepared in ad-
vance. A printing apparatus manufacturer prepares the
corrected color material levels corresponding to the eval-
uated three-level reduction degree for each typical me-
dium color, and stores the corrected color material levels
in the storage unit 104.
[0103] It should be noted that the user may prepare
the corrected color material levels. In this case, the user
stores the prepared corrected color material levels to-
gether with attribute information such as the color of the
print medium 1 and the reduction degree of the ink, in
the storage unit 104 so that selection can be made.
[0104] Fig. 8 is a display example of a screen in which
selection is made from among the prepared corrected
color material levels.
[0105] By selecting the color of the print medium 1 and
the reduction degree of the ink, an appropriate corrected
color material level can be selected from among the pre-
pared corrected color material levels.
[0106] In the present modification example, any of the
prepared corrected color material levels can be selected
in accordance with the display of the display unit 103.
Accordingly, corrected color material levels can be more
easily generated. Here, the corrected color material lev-
els are generated in any form such as a correction table
or a function in which an output value for an input value
is stored, and do not have to be generated in a particular
form. Modification Example 2
[0107] In Embodiments 1 and 2, the RGB color space
is used as an example of the multidimensional display
color space. However, the multidimensional display color
space is not necessarily the RGB color space. Other ex-
amples of the multidimensional display color space may
include L*a*b* color space and L*u*v* color space.
[0108] Modification Example 2 is a modification of the
print data generation device (PC 100) of the printing ap-
paratus 1000. The PC 100 in Modification Example 2
includes a display color space conversion portion that
can inter-convert image data in the RGB color space and
image data in a multidimensional display color space dif-
ferent from the RGB color space. It is preferable that the
PC 100 include the display color space conversion por-
tion, for example, as a functional portion of the printer
driver.
[0109] In the present modification example, it is possi-
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ble to generate print data from which the advantageous
effects described above can be similarly obtained on the
basis of color information on the print medium 1 and im-
age data in a multidimensional display color space dif-
ferent from the RGB color space.
[0110] The foregoing description has been given by
way of example only and it will be appreciated by a person
skilled in the art that modifications can be made without
departing from the scope of the present invention as de-
fined by the claims.

Claims

1. A print data generation device (100) that generates
print data to be used in printing a color material onto
a print medium (1) on the basis of image data, the
print data generation device comprising:

a medium color obtainment portion (60, 102) that
obtains color information on the print medium,
the color information indicating the color of the
medium in a multidimensional color space;
a color material reduction information obtain-
ment portion (101) that obtains color material
reduction information on the basis of input color
correction range information including the color
information, wherein the color correction range
information indicates a range of colors contain-
ing the color of the medium in the multidimen-
sional color space, and the color material reduc-
tion information indicates a reduction in an
amount of color material to be used for each
color in the range of colors in the image data;
a corrected color material level generation por-
tion (101) that generates corrected color mate-
rial level information on the basis of the image
data and the color material reduction informa-
tion, the corrected color material level informa-
tion associating each color in the range of colors
in the image data with a corrected amount of
color material to be used to print that color; and
a print data generation portion (101) that gener-
ates the print data on the basis of the corrected
color material level information.

2. The print data generation device (100) according to
Claim 1, further comprising a storage unit (104) that
stores the color material reduction information.

3. The print data generation device (100) according to
Claim 1, further comprising a display unit (103) that
displays the print data generated by the print data
generation portion (101).

4. The print data generation device (100) according to
Claim 3,
wherein the color material reduction information ob-

tainment portion (101) obtains the color material re-
duction information on the basis of color correction
range information that is input from a user interface
(102) connected to the display unit (103).

5. The print data generation device (100) according to
Claim 3,
wherein the color material reduction information ob-
tainment portion obtains the color material reduction
information on the basis of color material level re-
duction degree information and the input color cor-
rection range information including the color infor-
mation, wherein the color material level reduction
degree information indicates a degree to which the
amount of color material to be used for each color in
the range of colors is reduced, and
the color material reduction information obtainment
portion obtains the color material reduction informa-
tion on the basis of color material level reduction de-
gree information that is input from a user interface
(102) connected to the display unit (103).

6. The print data generation device (100) according to
Claim 5,
wherein the color material level reduction degree in-
formation is a transfer function adapted to convert
each shade value in the range of colors specified by
the color correction range information into a correct-
ed shade value.

7. The print data generation device (100) according to
Claim 3,
wherein the display unit (103) displays a plurality of
the corrected color material level information pre-
generated such that any of the plurality of the cor-
rected color material level information is selectable.

8. The print data generation device (100) according to
Claim 1, further comprising a display color space
conversion portion capable of inter-converting the
image data in a predetermined color space and im-
age data in a space different from the predetermined
color space.

9. A printing apparatus (1000) comprising the print data
generation device according to any of Claims 1 to 8.

10. A method of generating print data to be used in print-
ing a color material onto a print medium on the basis
of image data, the method comprising:

(S2) obtaining color information on the print me-
dium, the color information indicating the color
of the medium in a multidimensional color space;
(S4) obtaining color material reduction informa-
tion on the basis of input color correction range
information including the color information,
wherein the color correction range information
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indicates a range of colors containing the color
of the medium in the multidimensional color
space, and the color material reduction informa-
tion indicates a reduction in an amount of color
material to be used for each color in the range
of colors in the image data;
(S4) generating corrected color material level in-
formation on the basis of the image data and the
color material reduction information, the correct-
ed color material level information associating
each color in the range of colors in the image
data with a corrected amount of color material
to be used to print that color; and
(S5-S7) generating the print data on the basis
of the corrected color material level information.
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